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Oxidative damage of mebendazole to the liver of Paramisgurnus dabryanus

ZENG Xianliang', FANG Hansun’, WANG Runping', WEI Lili', RUAN Jiming', LI Fugui', XIONG Liufeng', GAO Jin', LIANG Ximei"

(1. College of Animal Science and Technology, Jiangxi Agricultural University, Nanchang 330045, China; 2. College of Environmental and
Land Resource Management, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: To explore the toxic effects of mebendazole via oxidative damage to the liver of Paramisgurnus dabryanus, P. dabryanus were
exposed to mebendazole solution concentrations of 0 (control), 0.004, 0.02 mg+ L', and 0.1 mg - L™". The activities of glutamic pyruvic
transaminase (GPT), glutamic oxaloacetic transaminase (GOT), superoxide dismutase (SOD), glutathione peroxidase (GPx), and
acetylcholinesterase (AChE); the total antioxidant capacity (T-AOC); and malondialdehyde (MDA ) content in the liver tissue of P.
dabryanus were measured at 24, 72 h, and 144 h. The results showed that the activity of GOT decreased with the increase in mebendazole
concentration at 24 h, but increased and then decreased at 72 h and 144 h, respectively. The activity of GPT in the low (0.004 mg-L™),
medium (0.02 mg+ L"), and high(0.1 mg-L™") concentration groups was lower than that in the control group during the entire experiment.
The SOD activity in all concentration groups showed a trend of inhibition, except for the medium concentration group at 72 h. The GPx
activity and T-AOC level were significantly inhibited (P<0.05) during the entire exposure to mebendazole, whereas the MDA content was

induced to varying degrees. Furthermore, at 24 h, the AChE activity in each concentration group was significantly lower than that in the
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control group(P<0.05), whereas at 72 h and 144 h, the AChE activity increased with the increase in mebendazole concentration; it was also

significantly suppressed in the low concentration group (P<0.05) and significantly induced in the high concentration group (P<0.05).

These results suggest that exposure to mebendazole can cause oxidative stress and damage to the liver tissue of P. dabryanus, interfere with

the neurotransmitter system, and produce neurotoxic effects in fish.

Keywords : mebendazole; Paramisgurnus dabryanus; antioxidant system; enzyme activity
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IR AEAS [R) 1) 22 2 B B] =22 ) 25 57 R (2 3% (P>0.05) 5 78
HRk BE 2L R, T—AOC K- T i 77 % % e ] 14 42 K Tf
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Table 1 Effects of different concentrations of mebendazole on the activities of GOT and GPT in the liver of P. dabryanus

FE48 Index FF R DK i i Mebendazole concentration/(mg-L™) 24 h 72h 144 h

GOT i1 GOT activity/(U-g ™) 0 42.33+6.78aA 41.16+3.62aB 44.19+3.72aA
0.004 36.42+4.50bA 49.93+0.85aA 51.62+8.67aA

0.02 27.67+4.15bB 50.77+2.03aA 48.3143.63aA

0.1 15.141.40bC 38.92+6.41aB 45.58+1.04aA

GPT i1 GPT activity/(U-g") 0 85.14+8.85aA 85.34+1.91aA 82.52+9.73aA
0.004 66.0427.09aB 64.60+4.39aB 62.32+3.90aB

0.02 74.14+9.35abAB 79.60+6.38aA 60.99+9.13bB

0.1 65.43+10.52aB 57.83x10.21aB 52.51+7.34aB

T AN RN T2 RE 73 (] — e J 2 AN [1) 22 8 ) (1) 22 [R) 22 55 i 25 (P<0.05) 5 ANJA) RS - B3R 73R [v) — 2 8 ) [ A [a] vfe Jo 28 [R) 22 55 i 25 (P<0.05) .

NG

Note : Different lowercase letters indicate significant difference in different exposure time of the same concentration group (P<0.05); Different uppercase

letters indicate significant differences among groups with different concentrations at the same exposure time (P<0.05). The same below.
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Table 2 Effects of different concentrations of mebendazole on antioxidation of liver of P. dabryanus

FEHR Index FH 2R DRIk ¥ JE Mebendazole concentration/(mg- L") 24 h 72 h 144 h
SOD i 44 SOD activity/(U+mg™) 0 255.12+28.62aA 233.96+10.99aB  236.27+35.74aA
0.004 99.38+19.15hC 215.93+39.68aB  187.86+15.83aB
0.02 214.39+16.87bB 328.52+47.84aA  108.96+23.37cC
0.1 72.76+15.41bC 88.03+19.99hC  230.53+2.43aAB
GPx ik GPx activity/(mU-mg™) 0 482.36+63.55aA 497.79+57.85aA  484.65+54.00aA
0.004 172.31£19.81aC 108.33+8.66bB 99.33+20.15bB
0.02 291.47+57.21aB 154.85+31.41bB  140.73+29.90bB
0.1 234.05+48.12aBC  163.26+20.87bB  136.41+15.46bB
T-AOC(mmol-g™) 0 1.86+0.26aA 1.92+0.13aA 1.89+0.18aA
0.004 1.45+0.27aA 1.1720.05aB 1.4020.13aB
0.02 1.5420.20aA 1.35+0.28abB 0.89+0.19bC
0.1 0.1420.05aB 0.20+0.08aC 0.18+0.03aD
-~ Prous S Y 2 ACKE 16 PETE 144 h IR 28 5 %) BELELAR 24 114
£ 20} o bA N K-, B35 5 T 24 h A1 72 hs 5 MR BE 4 ACKE 375 1 i
B st g 7 5 SRR A KT 7 , LR ] 52 ) 2 ] ¥ 7
o . |0 Wl meEzReom.
g | a aC Z
= (5) ﬁ{% é é 3 tie
0 0.004 0.02 0.1

FH R Ik s 46 ¥ Mebendazole concentration/(mg-1L™")

ARV INE R R IR — AR B I ] 2 (0] 28 57 B2 (P<0.05) s ANJF]
KETFEFOR—REE AR B )2 57 235 (P<0.05) . R Il.
Different lowercase letters indicate significant difference in different
exposure time of the same concentration group ( P<0.05); Different
uppercase letters indicate significant differences among groups with
different concentrations at the same exposure time (P<0.05).

The same below.
1 7N[E) R BE PR 2K MR xof K % &1 R 8K BT AE MDA & S RS20
Figure 1 Effects of different concentrations of mebendazole on the
contents of MDA in the liver of P. dabryanus
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Figure 2 Effects of different concentrations of mebendazole on the
activities of AChE in the liver of P. dabryanus
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